Insulin-like growth factor 1: A novel treatment for the protection or regeneration of cochlear hair cells.
Sensorineural hearing loss (SNHL) is mainly caused by cochlear hair cell damage. Because cochlear hair cells and supporting cells lose their ability to proliferate in postnatal mammals, SNHL was thought to be an intractable disease. The maintenance of hair cell and supporting cell numbers after cochlear injury is therefore important for the treatment of sensorineural hearing loss. To achieve such treatment, protection and/or regeneration of hair cells is necessary. Progress in cochlear injury research, developmental biology, and regenerative medicine has led to the discovery of cochlear hair cells being protected or regenerated not only by direct reaction of hair cells themselves but also by that of supporting cells. Insulin-like growth factor 1 (IGF1) is considered a novel and potent treatment for SNHL based on the findings of various in vivo and in vitro experiments and clinical trials. The application of IGF1 maintains hair cell number of postnatal mammalian cochleae after various kinds of ototoxicity including aminoglycoside treatment, noise exposure, and ischemia. The positive effects of IGF1 on hair cell damage have been confirmed with in vivo animal experiments; hearing recovery in patients with sudden sensorineural hearing loss refractory to systemic glucocorticoid treatment has also been shown to occur following IGF1 treatment. The mechanisms of IGF1-induced maintenance of hair cell number have been investigated using a cochlear explant culture system, which demonstrated that IGF1 acts on supporting cells, leading to the inhibition of hair cell apoptosis and the proliferation of supporting cells. Netrin1 has furthermore been identified as one of the effectors whose expression is increased by IGF1 treatment.